ABSTRACT. Let (r − 1)n ≥ rk and let F 1 , . . . ,
)
. Suppose that Let n, k, r be positive integers. We say that a family F ⊂
is r-wise intersecting if F 1 ∩ · · · ∩ F r = / 0 holds for all F i ∈ F , 1 ≤ i ≤ r. Frankl [3] extended the Erdős-Ko-Rado theorem [2] as follows, see also [5, 7] . ) .
We say that families
We show the following extension of Theorem 1.
We say that families 
By considering the complement k-uniform families, where k = n − , we get Theorem 2 from (ii) of Theorem 3. We will see that (i) implies (ii) easily. If n > r , then r copies of
are r-cross union families which do not satisfy the conclusions of Theorem 3. For related results, see [1, 6, 8] for the case r = 2 with different uniformity, and [4] for the non-uniform t-intersecting cases. 
Proof of Theorem 3. Let
Proof. The first inequality follows from the inequality of arithmetic and geometric means:
and the second inequality follows from (i).
So all we need is to show (i). Let s = r − n. We prove (i) by induction on s.
First we consider the initial step s = 0, that is, n = r . Fix a cyclic permutation σ = a 1 a 2 · · · a n ∈ S n , and let A σ = {A 1 , A 2 , . . . , A n } be the set of arcs of length in σ , where Since G 1 , . . . , G r are r-cross union, we have #{i :
where we used n = r in the last equality.
Claim 3. If n = r , then we have
where C n is the set of all cyclic permutations. This gives
On the other hand, since |C n | = (n − 1)!, it follows from Claim 2 that
Thus we have
as desired.
We notice that f (x) = ( x ) is convex for x ≥ . In fact, one can show f (x) > 0 for x ≥ by a direct computation. So, we have
where we used Claim 3 for the last inequality. Thus we get
≤ n − 1, that is, (i) of the theorem for the initial step s = 0.
Next we deal with the induction step. Let s > 0. Suppose that (i) is true for the case r − n = s, and we will consider the case r − n = s + 1.
So
be r-cross union families with r − n = s + 1. Recall that x i = G i for 1 ≤ i ≤ r, and we shall show that
) by
, and
namely,
Now we notice that H 1 , . . . , H r ⊂ ( [n+1] ) are r-cross union families. Moreover, since r − (n + 1) = s, we can apply induction hypothesis to H 1 , . . . , H r , and we get
Finally, (1) follows from (2) and (3). This completes the proof of the theorem.
